and electrolyte concentrations and of arterial blood gas tensions to determine suitability for surgery. Patients who had inadequate respiratory reserve, hypoxaemia when breathing room air, electrocardiographic evidence of myocardial infarction or a current arrhythmia or who were being treated for an arrhythmia were excluded from the study. Twenty two patients with documented myocardial disease were included. Patients were randomly allocated to a preoperative digoxin group (n = 58) or a no treatment group (n = 53).
Cardiac arrhythmias were first noted to be associated with surgical procedures in 1920, when digitalis was suggested as the treatment of choice.' Later reports confirmed an association between arrhythmias and thoracic surgery,' particularly in older patients.5 The developmentofatrialfibrillationandflutterwith heart failure postoperatively were the most common cardiac complications of thoracic surgery, leading to the recommendation that digoxin should be given prophylactically.6
There is controversy about the effectiveness of prophylactic digoxin in upper lobectomy for benign disease, a mortality of 0-9%. The overall incidence of arrhythmia was 43% (48/111), 50% (29/58) in those who had received digoxin and 36% (19/53) in those who had not. In each surgical category there was no significant difference in the incidence of arrhythmias between those who were digitalised and those who were not, and the same was true for patients up to 60 years and over 60 when considered separately. Eleven patients receiving digoxin and 12 in the control group required treatment for the first arrhythmia. Atrial fibrillation accounted for 42% of the arrhythmias (table 2) . Only six of the 20 patients with atrial fibrillation required treatment, whereas all the patients who developed other types of supraventricular tachycardia or a bradyarrhythmia required treatment. The onset of an arrhythmia was associated with hypoxaemia in two patients; none was related to hypokalaemia or hyperkalaemia.
Five patients had clinical symptoms consistent with digoxin toxicity, with serum digoxin concentrations ranging from 2-4 to 3 5 pg/l. Three of these patients had ventricular bigemini, which settled when digoxin was withdrawn. The other two had multifocal ventricular ectopics, one patient requiring antiarrhythmic medication.
Factors associated with an arrhythmia The extent of operative manipulation was not clearly related to the onset of arrhythmia, though 13 of the 20 patients undergoing pneumonectomy developed an arrhythmia, irrespective of whether they received digoxin or not ( 
Discussion
This open, randomised study is, to our knowledge, the first to confirm that cardiac arrhythmias remain an important complication of pulmonary surgery despite prophylaxis with digoxin. Several possible aetiological factors were identified but their roles and interactions remain unclear; increased vagal activity and hypoxaemia may be the most important."
Digoxin has been used empirically to prevent arrhythmias. Limitation of its efficacy, particularly in older patients, has been suggested by several authors,'0'2 who have emphasised the dangers ofarrhythmias,"3 toxicity,9 and preexisting pulmonary disease." This study showed no statistically significant difference in the incidence of arrhythmias between patients given prophylactic digoxin and those not given it, a standardised regimen of digitalisation and postoperative monitoring being used. This differs from the results of other studies, which claim a decrease in arrhythmias,78 but the interpretation of these studies is complicated by their retrospective nature and variable methods of detecting arrhythmias,37 digitalising regimens,7 and nature of groups under study.3' The methods used in our study allowed us to detect a higher incidence of arrhythmias than has previously been noted, though our monitoring scheme may still have underestimated the incidence of arrhythmias. The first two postoperative days and the perioperative period were the most likely time of onset of arrhythmia in our study, whereas other studies have identified the second to fourth days.'4 The higher incidence of arrhythmia in patients undergoing pneumonectomy3 was confirmed in this study. Manipulation of vagal fibres at the hilum, hypoxia, and direct invasion by tumour are probably important in those undergoing pneumonectomy, whereas anaesthetic agents may be more important in other surgical groups because operative manipulation was not related to onset. This study used a standard dose of digoxin unrelated to individual body surface area. As 88% of those given digoxin had a serum digoxin concentration regarded as non-toxic and as the incidence of arrhythmias possibly related to toxicity was not different for the two groups, this appears an acceptable method in view of previous reports on the poor correlation between serum concentrations and efficacy.'o 12 13 15 We have demonstrated the failure of prophylactic digitalisation to prevent arrhythmias in patients undergoing thoracic surgery, and suggest that its use should be revised.
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